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(S4) Bookfesftdiittg $§»f$1§8fiio8& ^lil^lrsg w&mt melt poUyyr^lha^es 
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\mrt$>-u&< t\$h&&ti<m& arid, ix&dm® 
and for p-Uv^K 4 sod sanu^^rd lamteto 
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Deeerip&eo 

Raid of trte laveottos 

This ^nv^n^on reialas jo & method of ualhg a reae< s 
t&a bet me§ pc^urethane adhesive to a^i^ 
<^i^/s^ in p&rteto to a n^bhed t.tf iti;dn§ $5 ros&tive 
* s >si mart poiy urethane adhaaivo tob<<&fcirx1Hg applksa- 
fioos anon &s saaemaking,. oa£*ng-!n> and to giuio^off 
o? toead^esuong, fadng> $%* eaaea, iini?>§-ap.. fsghl- to 
backing aocl bonding aidee and jolnta. and to puseie 
arxK>am#x>erd ka^lnatlon 

of the Inwn&bsi 

AOhesives are u*ed to a wide variety a? applloa- 
bona in the graphic am ^u^try sueN ae to beokbirto 
}&q. and to pus;bo and g^m^)a^d ^m.^tfe?^. ^ tN§ 
rx>okbinding area< one srt application la eaaemaklng 
whfch refers fa the method by whioh a oaee or aover to as 
a bard boar*:! book ia formed la tftfe process, the mat** 
b&l that forms ft« outsr covering of a book ie bonded by 
the aaeofadheaives to bjrsrj#r boarde< wfci€%.&r$ upyaily 
ohipdas^l to torn ma actual "h&$r oovara; :pf booka 
The- n«rfe! usad to tha outer covering may Include 
data, paper, reamer, vioyr p$*yathylene and -cprr^&lf a 
m&tahale aueb aa p&per or elofh toolnatad- topslp^t^b 
^na, polyester or >; myiar'*, ^nd polypr^yleoe. Many 
other *mte?t&ia are aiao useful : to' making book oovere, 
and me iietle not linked to those ox<ilehale toUW ^ 
here. 

Tha covering m&t&i&t, which is either in presut form, 
or In continuous web form dap^ading on ma type of 
«pp§a§5tkja equipment usad> la paeeed aksn^a oxweyor 
dartre whlab time binder boards, which are uau&8y as 
precuf, are matad anio the adheelve coated aover ing 
arterial If the binder boards are precui. in two pieaea> 
then & o<§ntor §tr^p ^ usus^y i<^d down where tha b&ck- 
^>one iho book ia formed. If me binder &aaro& sra 
pronvJt ?rf on^ largo .p^eae ; then t^»c> au^a wi^l he rrsode # 
whore t^eb^d<Pana of iba book ia formed If ths oaw> 
rnatarlai fs not prooul if be cot at tNo point so. 
thai S stands op to about 1 inch beyond tho par boofer 
tba b^rdor Ppi^rd. The a^uo rxjvaring matada! la 
then folded over onto fha bi?x^e? board in o two step ^ 
l^aesa ten $a iur^ng In whish oitbar tt^a 
aro fddoc^ Ijrsf s?>ci ih# enda are fokl<sc§ in aooond 
raso&ng In an overlap of tno erxla ova? t^e aidas : or the 
enda sass laldad in fmt and ma sides are Idldod in s<&> 
»d. Tr>as^ oro aiso c^l^d "tom^no/' 

Tt>o type of adhoaivo most o?1^> uaod to tbla a|^b 
aslk^n 'm relerrod to aa ^nm? 9iuo>^ a&bou$h watar 
i^aod ama^iana ar^ also ua^!. AoIjt^I giuo ia on amor- 
pbous organla aojlojd derived bom animal proto and 
a^end^sd with various pl^<^a?a induing wotar in as 
an>ounla of botwoa^ 40*^ snd $0% by woiQbt Anjma= 
$oe is oa^^iy appi^ad iiOing a ro^or whiab su^i^ed 
^boaiv^ Iroai a roaervoir na&ted to ba&vaen »out 
60^0 Str>d abouts^PO. TH's roller the^n trar^d^ iilo we 



oj- two olh^ ro^ro wbiah wlli oiti^a^y sorne into oan- 
taot with tho oc^vwlf^ n^itahai W^tor booe^i arny«!ona 
woukl be ai^iad in o sirMar fer^:^ o^opt the ra&ar- 
voira woukl not require be$tt^ 

s Af5in^ ^iuos v; and wsderkaaed an^eiam bopv 
coniain sobeiaotioi ^V^unteof w^ter Moiature fr^o the 
&dheeive eon m^jmte . ; nfe the binding board boal the 
stdhaeivo reouitlnp in warpo^a of lha ewer. Thle mlgra- 
^on ter^danoy ^nareeeea s^a tno a^rifbo? wofer p^^aaant 
during lha process inoreasi^s, T?ve boa on obviously 
nogat^e impact on the re&o^nt boe^. 

US. Pat. No. 4.944,994 to Fionas laaoad July 31 , 
1990 taaoh^ tna i«* of' raedl^t- ^tyr^^b.jfadiaho bbbk 
oapoiymar baaed hot mek pieasure aeneillve adha#« 
am U.S. Pat. I^o; 4.72^^60 to Alte at a! iaaijed Feb, -S; 

teaahes the uaa of A-B-A ^ock <t A-B-A-B-A-B 
muillbkKJk atyreae-buiadlane oepolymer based fx>t malt 
prasoi^ra aena&ve adheoiv^ to oae as aaaamajenp 
ac^eeivee to "bard v bound lx>elm. Major problems oan 
oca^r with adhaaives of thi^- typo when v>sed in tbo aaae- 
ai^Nr^ appiioatior^ Rret; •• !h«^ : :pre^ur# -e^r^ili va- • r^ot 
a>oila nontaln oil wt^oh o^n oaoae eMioing and Wke- 
through^ of the oover matebai eapeaiaily If the oover 
malaria! haa a natural f Iniab wNcb means tba n>aiorlaj la 
of e more parens nature^ Seining refere to the aii laaah- 

born the hat n^t wha^e^^ sbika->thmu$h refers to 
the adnea^ rtseb dana^aiia^ : ^mjgb- the material . 

l>ie aaoor^d pt5f^em oooora donng wbst la caiied 
°not am?r?pinp" or antJbs^b^ .0? tha : ;tx>ver: Hot melt 
adheoives of this naiare ha^^' : melttn0 polhte of about 
§0*0 whk^> are wail below "hot atan^ug ' tan^peraturea 
of typically about r^rO 1>>e l#npemtoee ueaci for hot 
^tampin^ may be ao toe aa about 1 20^C ; bul tbia ia unu- 
euai Thia pan oauae the adbeaiva ' la vaaaSe me area 
where the etampiog asoura due In the hi^b tempera- 
^res> eeed to thia proae^a, roseihing in vakla and 
censes the oovar matenal to ultimateiy aepajate from 
me i^r^der t^rd. 

A third p^o^lem assure due to the la<^- of beat 
raeistanae of theae hot mast praaabre ^«itive adha^ 
sivas It a book la espoaed to aa^leni tenparat^^aa in 
tha aummer. In a csir for exan^e. wlwa tenparaturea 
oao a>?aeed T^C the lurn> ina may be^io to deiaminota. 

Aiao. oa«ornala-ng is typlo^iiy aoao^pliahed thr^ph 
tho ise of ^animal ^ oiuaa v erhiob n^u?r§ appliaatlon tarn- 
peralurea el alxa.ri bO'C T'be eciuipmsf^t ourrao;tiy u^et^ 
Irvthis ir^dustry la oapabie of application tenparamra^ ot 
no greater than aaout 100*0. Aithe^h the hot malt 
adimives of the type tauphf in Fiam^an haw meitir>g- 
tenpe^aUire^ of about 9£r O, the viseo^fiea are too bind 
at thia tenperahjre to be used affectively with the stppll^ 
oa.tkx5 equpmant am r^iulre tanper-a^rea of greatar 
than about 15b ; C to ebeo^va a^iioatian. This would 
tborelere require aq^p^ent nKXlif^caticn whk:h ooulo. 
reourt in higher coat and is tlxa atore dis^dvant^H^s to 
^ho b<^ binder; 

Pe^foa and gameboajba o^d be femln^i on 
^?qui|xnant similar to Ihst um& to oasa-vakio^ ^nd 
wovjld therefore have almliar j equirementa, raolng or 
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^ining-puf 1$ ona of tha iarom&to proaesaes ua^d to 
making pusslas end gamaboards. 'This ia tha prda&a& 
by which the playing surfaces ere laminated to th^. cup- 
board bsao, 

Casfn^Hn nsfea to ths procaas by wb&h tha book s 
bSock ?a bond^ to tha inside soy$* or' a Iwd" boond 
book, end therefor* ocours aftar tha *m*--m$^'pt<& 
ess during wb?oh ths od^sr> or casa ; ia G^ng-lH 
& accompliahad by coating the out$k&-'i&-l^'«jri^ 
sheata of tha book block wi*h adhesive &n£ iheh lam}- w 
nafing tha and shaeta to the of ihis cover of tha 
book : or by coating the ta&ti@ o? oovar ehd 

then laminating tha and ahesta of fh&i^&'hl&&'& H: 

The commara&l adhs&kras curmnt*y o&aef for tha 
o&sin^Hfi application era sfao wMsrbassd erauisione ?s 
Tha sub&tarttlai amount a? watar jfrtta &§&inf s&ra' 
napaiiv« sonaequancea tor tha :: iob ;rrJ^^ ::; 'mo?^ 
turn leads to saturation of tha papar wh&h lyrthar 
rasuks in socketing or witness within the Oral or last 
twenty pages due to axpansiorr and oorUmote^ o( the as 
p&par aa it dries, feature travels inward and oau&e& 
warping of tha papar within the book. M^rat=ori of 
tu*a into tha cover or casa c&n ha^a & aihsiiar effect on 
tha oover wherein posits or oagaiva w&rping osdora 
which juat rafers to tha dirasmop of the warp sifher in 
toward the pages of ma hook> or ouM^. 

Burapesn Pat Appitc&tioo 8>&^3?3 puh&ahed 
August 84 v 1^88 teaches tha ua«- &i ^fmm^Mmim^ 
&fyraoa btock or rrs ikl&ock sdpbrymsr b^asd aclh^aiva 
oomainiog a i&skifying resin, oil. and opdos&y a was to 3<j 
uae in o&slr^in operations, a^ Eufapa^n ^1. Ar^^aa- 
tion 0^58 { 90? punished March 21, ■■1980 fa&ate tha 
u&e of st radial styrsne-butadiana block copolymer 
basad adhasiva cont&?nln§ a taokltytn^ resin arid ai£ tor 
uae in oaaing-i n oparatk>o$ Thssa formula ara hot as 
melt pressura $$amitsya $idheor>r^o ssld tha d*s&dvsa> 
ta^ia of <3ajn0 a^ch tonrsuia^ for c^s^ng^rv is that fha oil 
oootant sasds to st&Nri§ of th^: anc^h^ots. Adha^ioh wi 
also dacf aaasi ovar !im^ as tha oil &H&h tr&fcm a major 
oon£hhi.fiioa to ttia }«v^ af taak : wkfe out at sdha- 40 
aiva, having ia&s c«rto p^aa^ofe^ tha : l^^ :^^yfw 
and ts^krflar 

Furthar dlasidvantaaas can r^ult^wlfh 1h^ : r^ndtin^ 
of hot mail prasaura sensrtivs adhasiv^ iJka thoa^ tar- 
molao ^hovs. Duo to tha faot that a pr^-s^ra sansititva 4 $ 
adhere remains tsoky at a^$#5t l^^ar^uras, 
^a$>aa adh^ajv^ soueasad ot4 bayood ths andshsat on 
!o tha case during aortprasslm- ^rf^iill-Jft tha - first 
page of the book adhering to tha oasa of tha book, 
resulting m mdmt&hte fbsr tsar from tha pa^o. f^rea- 
aur« sars^va adh^vas also >s*ara te i^yipmsot 
clothes., and akin and ara dimcaft to f amova 

Boo^a or bool^afa may bs sa^o tooathor through 
tha sp^ne in- a two thraad s^win^ ma^hod, or ara &id$ 
sawn in what is f afar red to as McCain stitohthg . >; 0;orny~ 
off ^ tha procasa by which aclh0ste : is ph# f^l 
coated or axtruded onto tha spina at ths hook or bk^oki^t 
immediately prior to appl^Son the Id 
imim&Ung of tha thrsad wit)x>ut dan^k^ tha book or 



booklet. This js also rafarrad to aa thrsad-aacurin^. The 
acihe^va mtist s^sctk'sly coat both tha fhr&ad tr^at sits 
on top of tho opin^ of tha book or booNat, ar>d tha 
thread that ia putted through tha perforations af tha 
spina and looped around the upper thraad. Thesa adha- 
aivaa must tharator^ h^va good f*ow charactarisfics 
Passports ara ntrja-p^ga booklets which ara sawn 
togafhar 'm thie feahion, and m adhasiva is ^an tis^sd to 
saaura tha ihraads in a process that is iafarrad to aa 
passport ihreaci-e^curin^. Waf^rbaaad artu-ilaiona ara 
aurrantty uaad for this process but they aat vary slowly 
and raqujra drying. 

C)thar appiicatsorifs wham edhea»ves ara osad 
induda > ^nin^^p, v ^iQhtbacking, N and bonding sidas or 
joints. U.S. Pat: Ho; 4.a60>aSB to Flanagan at ai. issuad 
April £8: 19§? teaahes tha use of A-B*Abfock or A^B-A- 
B-A-B rhult^fcck atyr^na^tadler^ copolymer basad 
hoi malt ^m^a aaha^v v e s<lhesiv^e arxl BP Pat, App. 
No. 0 3SS : 4^ Ai taaahaa tha use of rediat styrana- 
butadiene block copaiymar basad hot mait pressure 
s^nsit^ adhasivas for lining-up appiioations US. Pat. 
No. 4.?l£,aOS to B#i-Parraat at el. teaches tha usa of 
an A-B-A t?lo<:kor A-B -A-B-A-B mulliblock styrena btita- 
diene oc^lymar bas^ci hot malt pressure ser?sjflve 
adhesives fo? hk?ga joint sppliostjons. The alommen- 
tionod disadvantages of using hot msft pra&sura sensi- 
tive adha^as eppjtes hsre as wsiL Thasa invantionsdo 
r.ot teaoh ho^ maka sr^d usa ^ reactive hot melt poly- 
ethane' adria^^a :: t>r teacup, ^^htbackin^ end to-Kl- 

sklas arxl jdnta 

Pedeot bkk^ng; which is a^o m^red to in th^ \im® 
•as one s^i 'W^sM^, is the most commoo meltsod 
by wHdh hooks ar<§ bourki This involves stacking the 
sheets <x a^nsfurss of tha book, hok$n$ ttem 'm a 
a^rr^i to form a book block, applying adhassva ks the 
bach&ona of the bool^bicok, and than adhering a oo^&f 
to tha backbone of the book hiock before tha adh^sivs is 
ast. kiot m^tta ^ro co^nK>niy usad for parfsct blneing 
baa»^a th^iasf j-ete of sat raqulrad this method can 
ba achievad with hot mak adhasivas. v Animal gloea 4> 
end wataf bassd adhas«Vas; : h oorttrast. sfiit slowsy and 
ere not as comrhor% ujs$ad for this application Although 
hot matt aohestves baaed on tharm^lastio polymam, 
Si-soh a§ athytena vinyt acatats or biock coposymer^ are 
moat commdnfy usadrit has also been taught thai ra&$> 
tiva hot meltp^yuffeithana adhesive^ can also be usad. 

ti g. ^v-^-^^ISS to Barsaoan at ai. issued 
July i?, 1-090 iasahas the use of a radial styrene-buta- 
diane biock aopolymar based hot malt adhasiva for usa 
k) tha binding of books. Binding in instance appears 
to ar>com|>s$as ptia ahot or tm> shot bookbinding.. Hot 
malta are oomn^nty used because of the fast rata of sat 
that can ba achieved. Reactive hot matt poiyurathana 
adhasryas > in caot-^ast, not idaaiiy suited for binding 
baceuaa of tha«' stow cure ratas. 

Artiaiea hava baa?^ pud?iah$d on the use of hot melt 
poiyurathsnea iar pa;iact handing, Iwo such articles ara 

B^ojv^ A<t>^vt; Adhe^ivea ^ Seaiams irxtuatry aixt 
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S*ves Aga> Auguab 1984. Akhoo^b the banana of 
roa*at*ve hoi mek Pu SKiheaivaa k> expoonPad upon In 
these amska^ ihe <$&&cj^^§§§ ara oot bioouaeod. 
Roacava £HJ bof W$ h&va slow sura r&tas... FHor to # 
cum tha books e&uitii b^ :.^r^0> rm>voment or 
ehbting ahooid opour, tha hooks *youkt no iongor bas&b 
iafaofory for sNproeot which oftor* ccc^m. bslbra ,tN; ; 
adbaaivo is .cured Quality cx^mHs^s^^nm^ th<sr*v 
kxa. m soma oksumatapaaa he pobdr rriod p? lor to ship- w 
ox*nt arxt !h*K$ & no p^a<a*lt$e that the to^^^-m^t 
aoaol&afkx^ Bournes fe a proessa wharfs a ourva- 
bka i& ax*da 00 1 >e spine of tha bookbiock. Thfe ooours 
ate addkim of c?Bsb and M&fi.io reinforce $M book . 
bksok, mi pnm io oas*ogsn .of tso hook whorsln a povsr # 
is boodod Jo ths book &ock. k k> knporksot thas the 
adbasivps remain fl&*&$$ enough to tlx* curvature 
to ba mainfainod .for £ho prolonged Ills ot £ho book 
Those Mhaervoe olao &Hqw rounding of the book bsosk 
tor an o*tanded ps^xi after ^e^v^ appjjoat^ori. aa 
peon pat s^le^tlon 0 361 1££ te&ohse ibepae of low 
viscose rsaotivs poiyarathano hot mefi.^haay^: |br 
uao in the mundk*g spplioarksn. 

Tba above ^an^oa; ^tekate msa Msoipfa Nave 
oe&o o^sdo to raoiaao hot molts wkh roaohva hot me& ^ 
pofyiin&hansa. Ho^atfak no &boropta or a^geskpo& 
have boon made to r^^o s&ater basad emulsions, or 
animal piosa mth rseok^e hot moit poiyis-a$h$a>e&. 

Tba prosam imerkers hava now eupnsih^y toonb 
that ?a$atiMo Hot meN: polyur^an^ oon ouoaa^aaMy o# 

R^aot^ hoi ^f poto?a^^oa a^a oksw% af>d a?s§ 
ox>m tor Iboao o^^oatiOHo wh^ro ^bwor 

^-<^oal$ oyob ao wsfor Paoad ^fno^ajono and 
an^o? §k<oa ^oad. Hof ?^$ v in ®&m®&% mt mo?o 
quiok^ &?x§ r^aoia^ thao> with ^oaotiv^ Pol m^t po^ - 
or^h^j^o ^ nof «a soooaso&l 

Bu^o§ ^j^s ^>u?>oio$i of boo^a sro vory bilfe^at 
a^>k^tk« f^m <^«ki^ oassn^Ho, on<5 : ^Mn^ off 
or throac5-oaajnn9 ^«oatJOoa A^oogb N i& koov^n in >«o- 
the an bo^ ,to. moko aod A^ao r^^vo hot nxat 
umth^m: oc^hooivao hiring ^ rouodkx^ itJ$ .not 
krx>wp. at ari bp^ lb mak^ and ^ roadi^o hot ma^t 
pstyyf#!b&HO .^dha^ya§ : lor oa^aomhiop. oa^iosj -^o, gki • 
iog-o^ or tbfb^b-aooyhnp. J^^g^ t^btvhaom^, ^ 
bonding ^^os $^xl jo^^a< ond k^n^ta^ pu^sia^ ar$d 
pmto^ . .hso&asai ot Ibo dit$:odvaotsp^a not^b 
sbovo. \t ki th® of tha pr^a^m invami^n to fso^ 
how to utiata f^actsva tot melt pc%urmb&na adb^sivo^ 

Tba p'oaom invon^oo diao^oa ibo oao of ra^sotiv^ 
hot m#f pofyurattow s^be^veo ?o t^>o giaphio arf& ^ 
arm to rapk$^ wstarbs^aed om^a^ono ami v aoin*al 
piuas, s aud> aa for *ahooa bookb^dk-^ a^ joa^iona< 
and lor ga^oehoard and puasia k$rmnaf«m ^p^^oa^y; 
^ proa&^ invention O^olo^a* & o^ete! ^ uok^f a 



roaafivo b<^moii p?^^i^h$$oa ^b^M^ to^.^a^makm^ 
aon^k^ix^ tb« ata$^ of: 

^) ^piying a dative nx^r. jXiiyu^ai^n^ adho- 
$?ivav to tha br^ok outar aov^lng fml:^b^l; 

p^sa^ng Mok bindar bomtl^onto tfx- oofor oovar • 
^ng inat^ia?: and 

o): iamjnatin^ tha oute o^^onci rmtanal to Iba 
bhxio? boards 

Tha ^av^jntion iorlhar o^aoka>oa a m^;hod oj oa^n^ a 
r^aof;v«j not rnoir po^yoratb^na a^a&i^a Jor oao^n^in 
^mp? m$< ata^a a?: 

o) ^>p^:r^ r^otiv^l^ot mo&po^orathaoa ^dboa^a 
to tb«: a?)b af^aats of a boofe b^ook; a^xl 
b) k*m^na8ng tba and abasia to tha i^boa of tba 
book co^or oasa. 

Tha inv^nfipr^ forth^r pi^oioaa^ a mal^od o?ua?ng o 
r^aoii^ bobm$ik po^urotbano acf ba&Va ^r gkkn^-of? or 
ibra$id-a^5yb^ po^%?n§ f ha atapa of:: 

$i} f ev^n§ s book o? bookia^ k>gatf^r mroygh ibo 
^no of tba book or bookia toainp bir^ ; 
b) ^xlrodk^ raaot5vo hof ma^i po^vsr^bona s^dPa- 
t^nto l^o of tba Pook or book^at sobatan- 
tjoky: covark^g t^ mrpaoa; and 
b* appiyiog tha boo^ or booktaf o§iaa to tha t^n^-of 
tb«f iXK>k or tXJOkiet; 

wb^r^ko tb§ $^aaouva ;boi rnok p<^yo?athana ^ha- 
ia Patv^aa tba ^^aa and tha spina of tha book 
or booklet 

The invaoiioo lujihar diaoioaaa a aaaa or oover for o 
bsrd bound bo<^ o»a^ain^; 

^} an oafor oova? inp n^t^r^f; 

b) a reseda not ^f po^yor^bana adho«iva Ja^< 

mtod to |Ha oof ar oovo? jnp m^ta^laf; ato 

o> book bk>da^ boa? da ^haraki Iba N toe? boasda 

a a boj-^od to tba ootar aovar rnafaria? wkb tbo 

ra^ofka oof jtxat po^oraf^oa MPa^va^ 

whw fha adhaa^ oomprjaaa #t iaaai: ona po^y- 

fonafion# iaoopamta ooo^pobanf and af least o?^o 

pofyotabo po^ aonponant, 

Tha ipvaoboo furtbor d^looea a book aonpria^ng: 

a) a book p^ook; 

b) a raao^va hot maf f po^athaoo ^dboaivo 
^pp^bxi to tb^ a?xj aha^a of tha book teak: and 

c) a book oov^ar or aaaa bon<lad to the ondsh oeta of 
tba book t^o^k wkb if^a raaofrvo hoi malt poly- 
orathana adbaa?va; 

wbarak> fha ^hoa^a oompriaaa at ^aaat one po^ 
tundiona^ iaooya?^a <>^r^ at least one 

polymoho po^>? oar^x>nePt 
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Th® kwmtim turihm' dm$m$& a : eewn Book or 
boofciat composing: 

a) ihnsade thro&gMhe of the book or 
booklet; 

b) re&ofc&e hot m^t pdlyurethan& onto the 

c) a ossae b&r*d&ii0&i$ &pie$ with the reactive hot 
m^t poly ureihane adhesive; 

&her em the adhasiva c^phaae at feast cne p&y* 
functional isocyanate emrp&ftmt : and at ■ im&t 
polymeric potyist omr^on&st 

Thasa hat roeita can be apr^iad at of 
iaes than about preferably W<M 

105*C, and most preferably less than about 100-C. and 
are paniculaby vv^N suited for ^apNe arts applications 
including the bookbinding $pp^at$£ir& of casama&hgi, 
o&aingnn, gluing-ofi or th-^d-saouring; lioihf -up tlghb 
hacKin^ aod bonding aides and jointa; and pussia and 
gameboa*d ianHnatson, The im^tmm at **h;ph tha 
adhesive can be applied Is to a gr$ar^to$ £$&fti&$tf 
by the green strength required ^^ pite^^^^i^ 
ton The higher the tej^pe^ture. the h^b^r Ihe green 
shangth. The viaecalttaa of these adhesive^ are *es« 
than about 10,000 cPs at about lao^C, preferably l<m 
than about 10.000 at about lOSFC* and most preferably 
Usas than about 1.0,000 ePe at lOCrO 

One advantage to us^a r^^H»tm^:fUR *or 
some of these applications, n that the saroa equipment 
may be us&xad Sa? applying reactive hot mail poty- 
urethanes, as for "amnal glues 1 with the a^^lion Ih^t 
some sarlridga heaters eroersad in the hot mait may he 
f«quir&l By uaing a re&ottee hot ma& f>UR< tha biasd- 
vantages experienced with tha high moj^ura aontentot 
the animal glues may be avoided, rates o? cyra era 
faste and adhesion is increased, Ra^aajng v^atar- 
Oased smutons wsfh raactive hot man PURa a&o 
rellaves the feoofc&indef oh the dlsaeVanta^ek espsrh 
enead with tha high moisture oonteot, the 
cum rata, and increases the adheason to a vanaty of 
substrains. 

Surpi^ngly. raactiva hat matt polyw^ba^ae pro^ 
vide baUar adhesion todjf jsuH aat^atrataa f ia?Vdo ^alar 
hasad adhesivas or animal ginea, pre^id^ an addad 
advantage. Anothar advantage ss tnat tha grean 
strejigt^ can he comrotiad % ^e*hf a bigb^f vissbMy 
adhaaiva and eppiying it at a rsgher tert^e-^y^ th?e 
provldaa tor mora telb»%- than when using a ^va-ar 
haaad adhesive where the ta^Yparatnra ef appHoatian 
and therefore tha viacaa^ty end the greaa e^rength ?^an- 
not ba varied. Lesa raactiva hot ^atr po^yu? afena 
adheaj^a will: eiso be reared baeau^ i| taate? 
whan Jess ie ue^d and lha eggras^va tack ttierai^ e 
j;iareaaaa w:1h the faster cure 

Detailed Deaerlptio^e 

Tha ? ^aonve hot maH pntyur ethane usofiit bar e? n 



os>m^tsi^ at seaat or-e ^^yurathane p?«poiynw. Such 
pdyurathane pra^^ymara are wall known to the indus- 
try are g^ar^Hy InrfT^ad through the raaction of at 
^eselone pdyo* and an laooyanata resulting sn an leocy- 
« anefe capped po:yui*ethans prepolymer compoeifion. 
Tna reaotion rata n^ay be ir^aaaad through the uea of 
a cete?yat 

The polyoma eaefu! hsr^tn Ihoaa having an aver- 
age rcoiecaiar weight o^ betwean a^out 200 and about 

?^ 10,000. Tbair n>oei important f^a^re ia that they contain 
hydroxy} groups' w actlva hy^fosien. There ara num%r~ 
ous patenta and ^;hticalinn^ taacNng the production of 
fsolyufa^anea auch ae U.S. Pat. Mo 4.S08.&SS to 
Marke^ka at aL iaau^ ^ab. 28, 1989 teaching the aae 

i$ of po?yeafer pdyofe US. Pat. No. 4,820.306 to 
Markevka at ai. feaoh*ng tha uaa of odyemar poiyosa, 
U-& Pet to Mamavka et iaauad Oct. 4 : 

teaohihg the uaa of p*>$yhydro*y polyola; and U.S. 
Pat.. No. 5,441,60^10 Andemon ai. Is&ued Aug.. 15 : 

s& 1 905 teaohing the uaa o? a polyester poly att>ar copaiy - 
mars. One of ahill In Ihe art ^ouid ba fam&ar mlf* iha drf > 
ferejTt methods need to menuiamura polyurethana 
pre^xHymers, 

Sxarr^iaa of pojyole uaatut h^tesn are Voranob- J 

^ 220 -110 N and Vbranoi^ 220-0§a, polyathar poiyo?s 
avaitabie from Dow Obamicai Co. tested m Midtami 
Mt; Bueoflax^ 8-107-65 end Dynecol^ 72^0, 7250, 
7110, and 71 1 1 . an-^rphous poly^eter polyol^ avaii^la 
from BUOD Fniyroer Corp. located in HiekevUJe, NY and 
HOia Ajrnehoa in Fteataway> r^apeotty^y; Rucoflax^ 
0-1 05-30 and Dynaoo^ 7340 cryaia&ne polyester 
pn%0! avam^a from RUCO Polynw a?"Kl from Huls 
Amorce ^a^:>active?y 

Isocyanata co^npounda ueaiuJ herein are typically 

as monomeho amall n?ojeculaa having 2 or -NOG 
gro^S. ^aocyanata odnpaunde uaafui for forming the 
prepolyroar incyde organic, emphatic., ar^d aromatic iso- 
cyaiiate con^aunda having an iaccyanate fu?^?ionaHly 
o? alx^t 'S or niore.: The laocy&nate com^joda can 

40 have irom i to 10 aliphatic or aromatic groupe subatl- 
tutad by Ihe isocyanata g?oup. Tha laocyanata co?t5 - 
?5ouo<j$ can a?ao contain other substituante which do not 
substantially advw^y affecl tha viscosity of the iaocy ■■ 
amta tarm^riated prepolymars, the edhea?ve prc^ertsea 

^ of the bond line, or tie reactivity of tba -NCO grotpa 
during the tbrmaftoo of the prepoiymer. The isocyanate 
conrnx^rd nan aiso coh-pr^ea mixturaa of both arwatlc 
a?>d ailphatic iaooyanataa end isocyar^ata a>mpounde 
having both aiiphario and arori^atic character. 

Typioaf ai^atic isocyanata oonpounda indude 
dipl^ylmethana dilaocyanata confounds {MD\) 
induing ita iaomar, t^rboci«m;c!a modified MDL dlpha> 
nyjrnathana-4 ; 4--diiaooyenata d^)hanyl-methana^ ; 4-- 
diisoc^anete. digomabo phenyl methylene iaocyanatea: 
toluene diieoeyanaia cojr^pounds (TDI) indudlng iao- 
me?-a f hereof t tatramemyixytene diiaocyanata -(TMXO$> 
isomara of nephthylene dlieocyanata, iaomam of triphe- 
nysmathaie thlaooyanate, and mixluree tharaof. 
AttphattO in, and ' :poly laooyanatea are also ua^ut 
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imtM^ tor &xampla> iaaphoratm b*;aanyamia, hydro* 
^arsatad , dsia^^a^m ,• aSiphatip ?&#?&0&y- 

anafa,. aydo&iiph&tk* poiyiaanyanatas< ang otnpn* .> 

Ex&mpsaa of *aoeyanata aompauada «&<*M ha?a*n 
raay Rubjaata^* 44 -by-ilOn^y- 

uratbanas Group &c&i@d in Waai Dapttob, Mi. 

Tha $40O4mmmi$& paiyarathaaa pr^o^aiar ia 
pr^&mi by resting a assaaf $&osy- 

anata with tha pafycH Th^ ftg^^ ; $r$ 

such pr ppartsona that tba f^^U^g pamant: 3&&^ii&&4§ 
a ranga from about 1 ,0% by weight to by 
vsalpht. aaci pra^arahly "fmm about £.0% by waipM to 
about 4 0% ^k^tb^^lo^ 100 pari* iotai prapOiy- 

*>w aalida> Tha prapobymar ^>«»i 

tura* in a range tram shout ?0*0 to about V$0*C, and 

praiafa&iy bam a&oui §0*0 ia about 95*0. 

Op*N$na%. s$*l&iy$t$ may Pa uhhsad toiniprova par- 
^ apa$d ^ilhout ad^a»aiy aff^t^ othar phvak&i 
p^wtias auah §raao ^rangtn or tharow atah&ty. 
Eur<^aaa Pat. Applications s>,4$s,8£4,A2 puf&*rt&d 
<3an, ?< 19§£. D,4§§,40C,A& pubhShaP >iuna 11. 
and 0^6e s &0&>Al pybiisbab ,.£3, 1§9S t^ob tbs 
usa 44^psyd^& ; 1 ^^n^>4)^k>nwph^m *orapa 
hi casa^ahig poiyun$*hao$ vpaotiom, Thii «.^t ^ 
otharvviaa kt» as OMOEE. ami ia avai$abia andar tha 
Thancat : ^ from T$xaao Charaioa! u- 
Oat &04i< ai(£^aimatbylmo^ *a 
avibiabhs trosi Sanapuro Co. and Tasaaat DM DBS. 
a^^mpfpho§?>oat^ ataa- r .ter* %:» 

Chairn&al-Oo. oataiyafa suob aa $tt.*$a« tMAie 
and of§ano tin and bismuth cataiys& suoh as b^%1 tin 
d^aurai^ ara nai as aa^antapaous 

Fa mora an paiy^athana prapoiymar synthase 

8&to^ : . ooptar €>arta>, Hansar' 

Pubfcs^ara, ip&s. 

&u?nar:<&$8 ass&iivaa ^ ^ad la n^%; ; >$uoh 
oharaatattstips of p<5?yM^Ha^^ ^poiy m^r$ a^ T§, via- 
cas^ toadhip paharnianoa, ?lp>4;hi%< taok> 
sasn^Mo nama^y s ie^f. Such actoife^ may io&H^a 
tek%^.m»« auah a$ ^» im^iitjn U S Pat. No&. 
4 V 7?5,?1^. 4#^0^e< aad U S Psi No. ^SM^Jo 

t$u^t m UM, Put Ht% to Markavka <$t ai 

i»; po^hylw^ vinyl mon^ar^ 
suoh ^.thcw to^ht hi : US. Pat No. 4>T7§ : 71-9 to 
Marteka at ai j^MOpt, 4 : 1 th^mcpaa^c wiyl- 
pofy^s ayab tboas to^bl in U.S. ^ai- bb. 
4>a0SJ^to %?^ka at alJa^^d F^b. tSB9; 
yi^m v*nyi a^a^l« pc^ym«im ::: t^t^t -m U;S. Fat, No. 
4,8^1 ^ihyi^N^^y ^asa.^atei m<^is>^« tap^bt 
m U S. P^t. No- »sd ^>ril 4. 1«; asry&s 

o$- f^iba^yfe m^r?a. ta^ht m SP 0,248,4 m ^asuad 
Oct m 1 mt ; ^am^ o^s as ta^ht m St. 1 14f#?. 
ia^u^ct >iana 3, i ^ to m^tbn 0?%' aoata. 

^clhapv^ ^. tba pra^artt irwanapa ar a Idaa^y 
auit^d tor a^atakiag.; pa^la ar*d gama boa^b a^^rsa- 

ami to^i^ sM^aorjo^, 
C^samsNn^ i-^ aaapm^^h^b u^?^g vabot^a %paa 



at ^o^pm^at ^dudmg , bsM not ijm^act to, tha DA- 
Ohfoaoa c«?mk^ and DA Saato ^a^n^kar man^> 
teto^d by Kd^lsus in Ramtan : Osrm&ny; te^i RFC- 
101 re>?t fad c&aam&kar rrsi^^^turad by Crathi^n Ejiy?> 

« n^ahr^ Co. hi •Oomo<wok > , te* Hampah^m; BDM 10, 
v^O, a -id 30.^x1^ oaa^akara ?iiada H^at ^ 
Doasdo?^, Germany: DM 300 caaamate ni^da by Sta.^ 
Gn^H & .C^. in :l^^ig^^%>^^kw C^$r- 
imoy; and Sh^jdan /oi^tad aaa^maN^, Darter «ase- 

f<> mte a^ Sroytb ca&art«ara ^ra hi i^at^n^. but aas 
an loagar maa^a^yrab. Tb^ a^^pm^at typjcsaiy yaaa 
a oaa or r^vo w^>aa^ ciua pat app^aat^on in wb^r na^ 
wbaa? ?nay ^ply tba sdhaaiv^ p:- tmn^lor tbs gidbaaiv^ 
to anathar ^ha^i wbisa tnsn ap^h§a tra$ adb^aiv^a to. fso 

m saw nwariai: a^ib tban app^^a^ tha b^np^- bnarb to ths 
coat^ oo^ar niata^ ia: nw^onad ba?^ oa^am&k- 
ia niaat. ote) • <^ao^n^ia^>^ -^ih ; th& ua^ of Animal 

shbou^h ina apa^pnaat & o^bl^;# r^r^#?ig adba- 
m ^ya t^pamiura^ no ^m^r It^an abo^t i 20°C< 
raaat^ya hot ma$ polyarat^n^ a^ba^v^a ot 1M inya*> 
lion ^m#/ b# ^ain^ tbia apa^paiant Tbia ^a 

advant^aa^a aa ao^a?^dtJ> a^ia^ otbar bot ma^t aya^ 
taTO baa&u&a ,^#y typ<^a% r^i^a aia^ P^pb^r m>> 
paa^raa fer .a^p^^tk^n arsd it 'wp^d tb^a^O*^ raqu^a 
aquipa-ara ^ad^ksa^ofx ?aaunin^ in bi§b wo^ta. 

Fi&$a^ aad gamabnarbs aan pa t^nw v ^tM : ul^^^Pg 
tia.: aama or s^^lar apa^maatio tbai a^ oaaa?i^ian§. 
Of atbara Spatia^^ macta by Cmp^n Enpiaadng Oa ,. 
ara usap Jb? triia p?^>aaaa. Ariiaiat ^iaaa a?a ^anajaMy 
vJaa?5 fertb^a^iiaalkin, 

A|Dpip ag s^aa$\^a t>oi rn^l po^ya^lhana aAas^vea 
tor aaain^a may ba aaaon^jsa^iln a ^y aimiia^^y ?a 
that in whiah watar ba^ad a?ia .^aiojia ara ouaw% 
^ ap^iiad is tb^^b tba baa at a ? a^ar a? aabaa of 
ro^ara a^aapi tbal a baatad r^ar^r tt?aokf Pa ? apuirad 
wba^a ws^a? ^tfwiM a^ ab?v : ^% waa<i lypb 
cal ap$<aatioa aquipmaat tar asa^ap-ja aaiap wata^ 
^asad aa^siona ara K E a ad S^E Caa-jp^t £308, and 
40, 1^ and i0d mndala ten^ Kb^a ^t^oH- a^y adba- 
^vas to Iba anbsbaats Lapa nan D^io? aa -mm^ctuf a 
^qalpan^nt ibat appiias tha adbaajva to tba sovar aiat^ 
rial fira^ te v t^a^::^ t^a as:aap^<)aa to tba i^ia. 

GkteK^ or thfaab-aaaaan$i ia aaoor^abad 
^ ^n^l aa a^tr union sysiani a?bar^ a naataa pot *a 
^iil^act, 

Ti^bapki?^, iin^p>ap sax! aida or Joint 0ua apph^ 
aiatfom- ara aii aa<^nip!i$h^:i-' us^p ^paipbiani aa 
tha Co^aat 2000 mactai bam Ko=bu^; apyiprnatit from 

^ Stabi ; a^t ^ip^^ant bani aaoia: g^nd Sharioan round 
backara ara uaad ^nr Wp^^c : fho^a:;^^ife#^ 
raatiy aaa aanvaaiianai hot mait adbaaivaa aaab ^as atb- 
y^a vinyi aaataia baa^d pr^%^- tii#^plaat^ 
b^ock aapo?ymar haaao Prasad a aan^fi^a adb^sivaa. 

>^ Tb^a aqujpmant ^ouib tbarafera oot roqui?a aiodif i^atiion 
to anaoropaaa tba u^a o^ a s aaeti^a bot mart po^y- 
uratbana; 

%^oal^ ; raaot^-a n^a aiait po^yuf a^bana adbaa^vas 
a^a appiiab at tamparatara^ a^ %«a tban ab^t t SCrC 



The adhestvea o1 tho preaanf InvaotSon mey be ^j^li^d 
at temperatures of less than about t30*C prefarabiy 
loss than about 105*0, and moat pnetef&*$r ; te®& than 
about 100*C The yi&coe&aa ara f«e$ than about 
1 0>0OOQ cPa about 1 30*0 ; prgferetiy teee than about $ 
10,000 cPs at about 103*0, and roost preferably leas 
than about 10 : 00C3 o$*$ at about 100*0. Thi$ allow a 
bookbinder to us« reactive mi meS potyor^thane adhe- 
sivea where glues" ara airrejftify ?jaed. wfeut 

equipmeift modiffcaifon. fim«Wlsk^MA Or w 
Peter Mors, presented to the Pmnt Bmmrch Associa- 
tion. International Centre for Coatings Teahnoto-gy eithe 
Advances a* Adheshm & Seatents Wshmiogy 
Conference, discussed the uae of -v^ttfrrneft polyv 
urathanes. Vferrn~nrte?! pofyur gfchsnes a?e a subclass of u 
the broad class of reactive hot mslt -ptgfm^m fawt 
are epplted at lower !empgfeiu?&$. 

Application equipment can also be ep&tf&aily 
developed for the application of reactive vsamvmelt 
polyunrthane adh^stvee. Drum or pssi ^nloadere and a? 
other closed application syst&ms wold protect th<s 
adheetoe horn amb^ani huif&% and would be ideally 
suited to applying reactive maivnmii polyurethanea. 

Application ^uipm&nt can also ha spagStcaSy 
developed tor the plication o! reactive wamvmeit s$ 
polyurethana adhasives. Drum) or pall untoaders and 
other closed application system $&outd protect tne 
adhere from ambient humidity and ^mstd be tetattil? 
suited for applying reactive w&m-meft pofywarhanes. 

Ths tollowkig non^mmng gyampfee father &m* m 
trafce this invention. 

EXAMPLES 

Exerrqplel ^ 

To a clean and dry reacted add parta of 
RucofiaK* $«107~S5 : 342 parts of a pre-melt of 
fcucofiaae^ and 238 pens of Voratio^ 2£t> 

11 On and mix at about SS*G. Add §02 parts of 
Rufoinate® 44 .and maintain the feast&n between about 
BcrC end about 98*G for about 3 hours,. Dissolve about 
0,3 parts of JefHsst^ DMDEE Into the prepolyroer at a 
temperature of between about SS*C a^l about TS^C, 

Tha resistant adhealva la charactered by a vlacos- *$■ 
sty of about 26,000 cPa al about eo*C. steout 10,000 oPa 
at about 75«C, and about 6.000 cFa at abpat 90°C 

The f mutant adhasiv^ w$iO further tested % ^>iy- 
{«B adha^iva to the end $he«te'of a book block by coat- 
lag the <®od ahaala with the adhe^va m&-fffl&®$ a oovar sq 
or s&eo to the and shaete therefore a*mula&nga 
in oparation. The adhesive showed hM mm \mrm 
bonds. 

To e ^ clean aid dry reactor, add sss pada of 
Rucofiex^ 116 par'fe of 0yo&so# T340, 00 

parte of Dynaoo^ 71 11 , 103 parte of Dynao^!^ 7210. 



205 parte of Vomrioi^ as©* 11 On, and 30 pasla of 
Nireac 05 2019 and mix at about 120-0 for aboi.it 30 rnln- 
otoa untii a homo^?naoua pblyol mixture ta obtained. At 
si tempereture oi about S6 S 0, add 886 parte ot 
Rubtnate^ M mxi matotaln the imdion b^twaen &bout 
aO' C and about ^S <; C for about 3 hours. 

T"he resuMenf 0dhas?ve was used in a laboratory 
aimotat?od of oaao?m^ng adhesive was fret 
applied io a vinyl oov^- matorla; and ih& substrata was 
bonded- 'to a ch^jfx^rd binder bo&rd m a two stop turn- 
in$Hn r^'ocaaa in whion the sldaa of ocver meteriel 
era .lotted entire* and the ends foldao in i*et. The adha- 
aiva showed 100% fibor tear: This process was then 
rapaated u^hg a #oesy p^>ar ccvar material and 
Napura ^ whir ls a vinyl type mated si and thoadhaalve 
age»n showed :00% fiber tear. 

Exentpfe 3 

Tb^ adhaeiva of Example 1 was tasted lor perform* 
anca for gluing- o^ A : nine^g« pasaporf booklet was 
us^d am! adhasiva was applied at a ternperatufe of 
about 99*0 by extruding \i onto the threads after the 
bookie sewn tsg&ther through tha r^ba. The 
adttesive iknfy held the threade m plana. 

CJarma 

i > A case or cov^r for a hard bound book, comprising: 

a) an outer -covering ma^nai; 
bj & raaotiTO hot melt pOiyur^hane adhesive 
lan^inafed to the out^r covarjng mat^nat; and 
a) book binder boards; 

wherein -the -tender boarcts ^re borKtod to the 
outar ooveftng rsiaterlal with «eld raactlvo hoi 
meH adhesive compnajng at least ona poly- 
forsotibnaf Jaooyanata component and at iaast 
one poiyn^aric polyol comfX>nent- 

2. A book, a>mpne«ng : 

a) a txx^k bteK or blodslat having a spina: 

b) a reactive hot msft poEyure^iene adhoslvo 
appg^t to said end sheats of said book block; 
and 

•«} & took cower - oase bonded to said ^sheets 
of of eaid book blook with said adhasive; 
wharelri said raaotive hot malt adheewe corn- 
p?^es at laa^t oo^ polyfunc^onal isooyanata 
eonponehl and at least one polyawic polyol 
oon-jponent. 

3, A sewn bo^ or Oookset , comprising; 

a) a book block or biocHet having a ei>lne; 

b) mesne for binding sewn through sa«:t spina; 
s) a reactive hot melt polyurothane adhesive 
a^med to said spiina; &nd 
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<$) s bo*i<$^& to s&ld >vj|h: $$sd s&ss- 

whar&o tb$ r&scf&a bot. m^t .^^iw . 
posas at Jsoat ona poiy^nstsoos* ^^yao&t&. 

corrpomot 



4. Ilha adt«$iv$ of Oiolm i,- a 3 wNw#* tba 

80* C p- mom 1 30* or from $&0tit 0 to #oof: i& 
86' C, b? &om about 30* C .to 100:0 

& Tb* adbsa*va of Cteim- 1 . .3 or. 3 wharsmfM 
Uy of «9&3dNsfate & about i 

106* C> -or tag* than about 10,000 oPa at: 8S»-'a *s 

6, A method of risking tbo oaoo or cow of Citfm 1 
corrspriomg £bo stapo of; 

o) apply so§ r a&o&va hoi rnaft m%w&tbana 
adhoa>vo to ths book put a? oov#?im) .^t#n&t ; ;; 
b} -ptecteg book bfcxter ofi tbo book 

ouiar oovsdog mat a*1al ; and 
0) tsm&a&ng iha oo ior oo*a*iag m&tada* to tha 
b.ter boards. :..:&> 

?, A o«bod of making bo* p? €Mtn a comprising . : 
tha atopo or: 

a) apptyir$g raaativa fmt po$yor$^a?*e so 
adhaa*\ra to tha ond abaoio of a &ook Mook; a?x3 

b) lam*oatin§ tha ar*d al>oa*s to tha m of. tha 



& A mothod of ma&og too book or b<x^lat o>? Ohi*m 3 m 
cempifefeig Sha stap$ of: 

a) aa*v?ag & book or booNa! togatbar through 
tha spina o? tha book Of bookM; 
b> as&oding raa$tya:/b<$ .mailt p^^atbsw ^ 
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